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(54) Optical data recording medium 

(57) The present invention provides an optical data 
recording medium excellent in recording sensitivity and 
recording property (jitter). On a ^"•'^•JS? 
(10), in which a pre-groove having a depth of 20 to 
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100nm is formed, a dye recording layer (12) Is formed 
to have a thickness at a groove portion (A) of 50 to 
160nm and a thickness at a land portion (B) of at least 
80% of the thickness at the groove portion. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 
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to Description of the Related Art 

aser light only once is called a CD-R, and is widely knowrr This CD R J P ntsubstrate for tracking of 

has a Structure in whteh a guide groove (P^^»^^^^^ of an P orga nic dye, a light reflection 
,aser light that irradiates during recording, and la ^^S'protective layer are laminated onto the substrate 
layer made of a metal such as gold or the like and, f urther, a resin nke p » laser „ nt in me nea r-infrared 

in that order. For recording data on this ^^^^ f^d iated parts of the dye recording layer absorb the 
region (usually, laser light having a wavelength around 780 nm). nraa P ( ^ changes 

„ g 9 ht and locaiiy increase in temperature, ^^^^^S^, for reproduction of data, usually, 
(tor example, formation of pits or the like > anc I date te ^^ength as that of the laser light for recording, and . 
the optical disc is irradiated with laser Lng changed optical properties (the recorded 

difference in reflectance between ™9'ons °f the dye ^° rt,n ^ * s) „ detected . 

parts) and regions having unchanged optical P r0 P^' e f ™ S °*c* data is recorded by a user using a simple 
fo003] However. CD-R is a med.um whowpjjjej ^ the case of a rom^ med.um. 

recording apparatus. Therefore, accuracy n fomting | p its » ^™ fte increases and poor reproduction, for 

SUMMARY OF THE INVENTION 

sensitivity. „ m «HAinvtaw of the above-mentioned conditions, and an object of the present 

S Foranainingtbeabove-men^^^^ 

ransparent substrate in which apre-groove "ev.ng a depth of 20 to 100 nm » . hfls ^ a , an<j 

s formed on the substrate and which has a »-ckn^ J « 9^ ^ "^^^ whiC h enables recording of data. 
portionof80%ormoreofme thickness atthegro 
[00071 'ntheopti^datarecomingmediumofthep^^^ 

Is assmall asSOto 160 nm. datacan be ^^^^^^J^ is from 20 to 100 nm and the thickness at 

?=p 0 ;r=^ 

90 nm. and more preferably from 40 to 80 ^V^^ZS^O nm. An extinction coefficient k of the dye 
preferably from 420 to 600 nm and P^^^ q 05 to 0.1 5, more preferably from 0.06 to 0.12. and 

recording layer at a laser recording wavelength ^^' s of the d^e recording layer at the groove portion is preferably 
particularly preferably from 0.07 to 0.1 0. The thickness 0 fthe dye roc g y ^ ^ ^ gQ % 

stantially the same as the thickness at groove M>— ^ can be duced by apptying an application so- 

l0 009, The optical data recording ^^^J^e surfaceof the transparent subside, at the s,de 
lution having a dye concentration of from ' ^*^™hw f „ m and drying the thus-formed coating film, 
thereof at which the pre-groove .s formed to f o™ a c ° J"^™ * as an application solvent, a mixed solvent 
[00101 In the above-mentioned production method, it is preteraoie to us . 
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. 2 2 3 3-tetrafluoropropanol or the 

obtained and if too long, productivity decreases, reflection |ayer is prefe rab.y provided 

[Sl2, "in the optica, data -^^^^EK proved on the surface at a side of the dye record.ng 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

3 ' f o rr, r tvne oDtical data recording medium 

Fig1i saschema,cconstitutiona,viewshowinga,aminar structure of a CD-R type optica 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

K2 ACD-Rtypeoptical<lsmeco'«"3™ a »^^ . prafeWe l«y«t 16 an pro»*a 

ssy wsssiss. - rr« SSL'S!—. — — - «»~» *r 

^SSSSMS=!S 

TI»n>torp. In vi.w ot .Mtnc. Mt«~n > *"™" , ,~°";!^,, £ groOTe dept.. Is mo» preler.Wy 30 m 

of the groove depth is more preferably 30 ™ ^JJHJ ^ nm. and further prefemb* 80 nm. 
?s 30 nm, the upper limit of the groove depth te -.wore PJ*£W |jmit of the groove depth is more P«*«f 
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i8 .ore preterm 90 nm. and turner ln Rg . 2 . Is P^^^J^V^f^ 

00211 The width o, the p^ove. ropresent j ^ ^£Z^mL more prefer*,* 

is less than 400 nm or over 630 ^ e of Peking errors, the lower \m« t or g occurrence of 

width is 630 nm. in order to suppre« ^occu ^ rf ^ groQVe * , 400 _nm PP q ^ 

420 nm, and further preferably 45 nnv more ^ 6Q0 further prtfera * ^ ^ pre(erably 
crosstalk, the upper limit ot ^8^*' widtn ,3 600 nm, the lower I mrt of the gmo Qf ^ groove 

l0 0231 Thetrackpitchofpre-groove S1S prete in the for m of a disc. Disc-shaped 

preferably from 0.3 to 10 unv made of transparent res.n " ™ »™ , 80±3 mm an d a 
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pua, As the matenal VSSSmtmtm' ™» M °° ml * ,< ' 

«e^^^ 

i a predeterml ned form can be ^^Z^Zl 
[00261 The above-ment,oned P«-^ havmg P ^ . g jnjeotion _ mold ed or «jn-W ^ groove 

formation of the pre-groove may also " „ r ), am0 ng mono-, " "J te , e _ tne above-men- 

,ayer. a mixture of at least one k tod of monom 1 n ^ ^ pre . gr00V e aye ^for examp . r 

wUh a photopofymerizatior ^^^Z^^n initiator is first appUed ^jJE layer is ha rd- 
tioned mixture composed oi^^er placed on this '^^^^^ " ** 

wTu— 

STer. T V hen. the ^™£^ 0 T£Z*. - P*"*-* 'hsTrate 10 SwSch the dye recording layer 
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,ayer. Then, the •^^^SToSto 100 ,m, and preferably from Ol to 50 = ^ 
groove layer is generally m a ^range Mjom transparent substrate 10 * «"« deterioration of the 

?00271 A primer layer car . b J flatness , incr easing adhere ^"^^Tas polymethyl meth- 
12 is to be provided, for purposes of impro g |ndude p{) . substances su P N . metnv , 0 l- 

dye recording layer. Examples of ^ne^naleic anhydride copolymer. P°'W a jd cnlorin . 

Srylate. acryiic acid-methacry.ic ^^oZ^e* polyethylene, rMtrocelU ^^"^er Potyeth- 
acrylamide, styrene-vinyttoluene copolyme^ cn ^ copolyrner , ethy iene-v my acetat P . y 

ated polyoiefln, polyester ^JJ* ^SSS surface modifiers such as ^^sKsoWentto prepare 
40 ylene. polypropylene, poMyca^ 

method such as spin coat.ng, d.p 1rom 0 01 to 1 0 nm. , r)i the dye 

so coefficient k is less than 0.05 reco 9 decrease. described above, if an upper 

ance of recording light and reproduction "9 jn opposition to each o * er ^°3erably0.06, andfurther 

fooaO] Since recording sensitrnty and re ^ 

Lftoi thee^onc^jent k^ ^^^St,, coefficient k is 0.05. ^^^Sl** k is 0.12, 
preferably 0.07, and .f dw lower „ 10 . Further, if the upper Umrt ol Jhe ^ext.nc ^ ^ 

55 k is more preferably 0.12, and fu * e .^ r ^ or e preferably 0.06, and further P.«^ 0 . 12 , a nd further 

the iower limit of ^^S^^ M ll the •^2^^ 0 ~?2SSt of the extinction 
pllmbto 10. " ^orOf the upper limit of the extinction coefhcent k 0,0, 
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terab lv 0 07 and if the lower limit of the extinction coefficient k is 

c^fftfentRisrnorep^^ 
rO0321 The extinction coefficient k is genera y 
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(where.nXreprese^ 

dye recording layer side, and reflectance 
y „ , formula (2) 

ttd = in(1/T 0 ) + ln(1-Ro)+ln(1- R o'+1/ 2R s^ 

„ formula (3) 

k =X[ln(1/T 0 ) + ln(1-R 0 H'nO-Ro"--"2 R s)V^d 

_ .eref,ectance Rs ofthe S u b stratea,oneisref,ec^ 

[00371 Further, in the presen ™ 3 is a schematic sectional view sh0 * ,n9 4^° n ^ s ° 0 n ne cje recording 
portion is in the ™9 e f rom *° *° '"^^ 10. .n the present Invention «ssof thedy 

^Zp^^^u^ce^^^^ recording layer at a region at wh,c a , ^ 

,a y er at the groove porfon" mean ™ s 3 the tnickness of the dye record.ng '^^^epestposition 

4 3 .Thet^ 

not formed, ,rom * he n 2^ tha s been usual that a dye recording layer is formed wrth >amc ^ 
the thickness at the groove portion is 1 50 nm , me 
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.. •* * ^ thickness at the qroove portion is 70 nm, the upper 
70 „m, and I— P™"** '» f " " "d£r P-d.dA .40 ™ 

as each other. hv disS0 ivinq a discoloration inhibitor and binder and the like as 

[0041] The dye recording layer 12 can be formed by d ^ 0 ^^ ntt eparean application solution, then applying 
necessary, as well as the above-mentioned organic dye, ^^^Jkih gr00V es are formed to form a coating 
thTSation solution onto the surface of the transpa ent ^substrate on wh. " 9 ,„ me ^^on 

S ."SS drying the thus formed coating ^^^^^5^ «" • *«" 0 6 » 1 f 

S5 "Ses of the application method include a JjJ. "-g S^J^STSM 
Sgmethod%.ade mating method, docrtor ^ 

the dye recording layerby the ^ncoa^m^a^^rdmggj ^ one dlsc pref ^ 

known spin coating application apparatus^ The amount « ^ d(jring supply of the application solution 
from 0.1 to 1 ml, and more preferably from 0.2 to 0 5 , ml. Asp of the appllca t,on solution 

s preferably from 100 to 500 rpm, and more preferab ly '^ 200 to 400 -p ^ durjng ^ ^ p[eferably 

drying is conducted while the speed of rotet Ion , ^^S^^S^ preferably from 3000 to 5000 rpm. 
from 1500 to 8000 rpm, more preferably from 20 00 to 9000 rpm and pa y ^ ^ 3ooo ^ and more 
Tne acceieration when increasing the speed of j-J-r . Pj£j£ nw J|^ of application to the compter, 
D ref erablv in a range from 50 to 1 000 rpm/s. If the duration irorn ' ™ n duration is too long, productivity 

od^ 

methyl ethyl ketone, cyclohexanone, methyl isobutyl ««JJJ^J gs dimet h yl f 0 rmamide and the like; hydmcarbons 
romethane 1 ,2-dichloroethane, chloroform and the llke ' aml ° e ""°Xi ether dioxane and the like; alcohols such as 
STcy^ohexane and the like; ethers such as |«2?^tS^l£ fluorine-based solvents such as 
emano. n-propanol, isopropanol, n-butano. ^^^Sm glycol monomethyl ether (methyl cei.osoWe) 
2 2 3 3-tetrafluoropropanol and the like; glycol ethers such as «ny e n 9* propylene glycol monomethyl 

ether Dropylene glycol monoethyl ether, propylene giyuo. JT ™ d tne , ike . and the like are listed. 
J ene *3 monoethyl ether, methylene a combiSion of two or more, in view of solubility 

?0044] The above-mentioned solvents can ^ used Jone . ^^ aC ° nttomthlclwess , tt is preferable to use a mixed 

Serein of compounds that are used. For « a C ^ 

solvent, which is prepared by mixing a ma.n solvent, wh^ may o such as propylene glycol 

opropanoi or the like or an alcohol such as d.acetone JLesirabiy from 3 to 50% by volume 

monomethyl ether or the iike, which is at a property of 1 to >B0A ^ by luor opropano. with propylene 

cation solution, depending on objectives. impounds, metal complexes, diammon.um salte 
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General formula (1) 
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NCT CN 

[00471 ,*egenera, f onmu,a^ 

halogen atom, cyano group, nitro 9™^^^ 
gSup,a.kylthio group, arylthio group, aoy.oxy group, "J»2S£S no group, ureido group, thioureido group, acy. 
suiy^no group, ai^^^ 

group, alkoxycarbonyl group, carbamoyl group. ^""°" y !J^ , be f y urtner substituted with these substrtuents. 
(including salts) or sulfo groups (including ^^^^ Lrogen atom, alkyl group having 1 to 6 carbon 
0048] Each of R 11 and R« preferably mde P ende ^^X^ 0 n atoms, alkylthio group having 1 to 6 carbon 
atoms, halogen atom, cyano group, alkoxy group n to 6 carbon atoms, ureido group hav.ng 

Soma amide group having 1 to 6 carbon atoms, sulfonamide g ° u P^Sy. naving 2 to 6 carbon atoms, car- 
51 atoms, acy. group having 1 » JSJTSKS™ atoms or alkylsuifmy. group having 

methoxy group or ethoxy group. amount thereof is usually in a range from 0.1 to 50% by 

rosin, rubber and the like; hydrocarbon-based ^•""■JJJJ Mde> p 0ly vinylidene chloride, polyvrnyl chlor.de- 
Dolvfeobutylene and the like; vinyl-based resms such as P°^'"^3oo Ivacrylate. pofymethyl methacrylate and the 
copofymer and the like, such as polyvinyl alcohol 

mass for 1 00 parts by mass of the dye. imnrovement of reflectance and sensitivity, between 

SoS] Further, an intermediate layer may also be J^fJ^SS ^ in the intermediate layer, inorganic 
ne die recording layer 12 and ^rg^ substances such as butadiene rubber and the 

substances such as Si0 2 . SIN. MgF 2 , T, °* a " d ^ 

like are listed. This intermediate layer can be formed by utiwmgr va Qf improvlng reflectance. 

Mo W Mn Re. Fe, Co, Ni. Ru. Rh. Pd, ir, Pt, Cu, Ag Au. Zn C*AI, ^Ga In * >> substance8 be 
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«^« n «pro»c*.l.y=r. inW. «">• ■ OT °- B •»? tuba—. >" «" 01 

having a diameter of 12<^ mm a tr0 „ edt0 b e 1.2±0.2 mm. medium, the effects 

S1SSSS Si-JSSSf.-SK--'''---* 

density because the thickness ot me uy 
recording layer. 

20 of Examples. 

[Example 11 internal diamet er: 15 mm, manufac- 

duced by injection molding. The depm w 3 . te trafluoro- 

track pitch was 1 600 nm mixed solve nt obtained by mixing £00 m ^ ^ Thjs 

[00661 2g of thefollowmg dye (A) was d.sso w irr adiat.on with uttrason ""Jd. ofthe substrate 
Umpanol with 20 ml of propylene gtye*' ^ 
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with X.e solvent, 2,2,3.3-tetraf.uoro-1 -propane.. 

" S==.-=r_T==== 

• 

40 [Comparative Example 2] except that the 

[= ^:^^^ 

nmS% of the thickness at the groove portion). 

45 

[Comparative Example 3] except that the 

,007*1 A CD-RW optical « w P»do«od in. » «- J^J^SSUi P»« «- ™ 

ss depth of the pre-grooves was 15 nm. 
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depth of the pre-grooves was 175 nm. 

[Comparative Example 6) FlfamD le 1 except that the 

depth of the pre-grooves was 120 nm. 

[Evaluation as an optical disc] ExamD i es and Comparative 

results obtained are shown in Table 1 . 
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fS? example digital signa. reading errors fJ^S tne recording power required was too 



Claims 



1. An optical data recording medium comprising: ^ 
a transparent substrate at which a pre-gmove having 

dye which enables recording of data. 

. — — .— - — — 



x *ui^ MQ ec nf the aroove portion. 



50 



55 



l ne opuc«u uaia » «■* — ^ 

/~rrr: c ^ — — — 

the same as the thickness of the groove poraon. 

• ssssssssssssssssssst 
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• w rzii— — — — — — — 

— — — — — — 

is from 2.5 to 23 ixm. 

19 An optica, data reccing medium produced Py a process comprising ft. steps of: 

x r» c t« 1 * n/100 ml. 



«u< i • ,w ~r 

25 isfrom0.5to1.5g/100ml. 
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